7 EDF-096- 016
ilr inrepid technology & resources  ENGINEERING DESIGN FILE  Rev. No.

[o2]

incorporated

Page 10f2

EDF Title: Project Stormwater/Drainage Design

Project No.: 2000-096 [Project Title: OU 1-10, Group 3

Probiem Statement: Prior to start of soil removal at TSF-26, stormwater from the SE corner of TAN was routed
through TSF-26 via an open ditch to a stormwater retention pond. When the TSF-26 cleanup started, the inlet to
TSF-26 was plugged and flow to the retention pond was cut off. The purpose of this design is to re-establish flow
to the retention pond while preventing surface water and sediment from TSF-26 from leaving the TSF-26 site. This
design also provides a temporary stormwater controf plan during construction.

Surnmary of Conclusions: A 2' diameter CPE pipe with watertight joints will be placed across TSF-26 at a slope
of .00125 ft/ft. The site will be graded as shown in the attached drawings to provide sufficient volume to retain the
design storm. The site shall be graded as shown in sheet 5 of the package for stormwater control during

construction.
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Problem Statement: Prior to start of soil removal at TSF-26, stormwater from the SE corner of TAN was
routed through TSF-26 via an open ditch to a stormwater retention pond. When the TSF-26 cleanup started,
the inlet to TSF-26 was plugged and flow to the retention pond was cut off. The purpose of this design is to
re-establish flow to the retention pond while preventing surface water and sediment from TSF-26 from
leaving the TSF-26 site. This design also provides a temporary stormwater control plan during construction.

Design Basis: Stormwater must be accounted for in the site design at TSF-26. The design storm is the 25-
yr, B hr storm generating 1.4 inches of water over the area in question. The water draining through the site
will be isolated from runoff generated on site by piping the water draining across the site along the flowline
of the existing ditch. Permanent stormwater control for the site will be accomplished by grading the site fo
permit retention of all precipitation for the design storm. Stormwater generated on site during construction
will be retained onsite in constructed ponds sized for the full 25-yr, 6-hr storm. For control of stormwater
during construction, the 25-yr, 6-hr storm will be used but infiltration will be considered.

Assumptions: See caiculation sheets

References: DOE-ID A&E Standards, Civil Design, Section 0200.2.8. Water Resources Engineering,
Linsley, Et Al, McGraw Hill, 1992. Hydrology, Water Quantity and Quality Control, M wanielista, Et Al, John
Wiley and Sons, 1997. Manufacturer data as incorporated in EDF. Drawings C-7, C-8, C-9.

Calculations / Analysis: See attached calculation sheets
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INNOVATIVE DRAINAGE AND WATER CONSERVATION SOLUTIONS

sIHancor
7 Technalogy - Innovation - Solutions -

BLUE SEAL PIPE,
WATERTIGHT PERFORMANCE

THE PERFORMANCE YOU EXPECT. THE INNOVATIONS YOU NEED.

With over a century of experience, we're experts when it comes to drainage,
providing innovative solutions for all kinds of applications. Our HDPE pipe delivers
superior value while providing physical strength and structural design that just
cannot be matched by metal or concrete.

Hancor's new patent pending, highly engineered composite pipe joining system,
a unique combination of three different materials, is being described as the best
watertight solution on the market.

BLUE SEAL is a gravity flow, watertight pipe ideal for storm sewers, detention
systems, and cross, slope or edge drains. Other applications include golf
courses, sports playing fields, or parking lot drainage, as well as irrigation ditch
enclosures.

Available in a complete range of sizes from 12" - 60" (300 - 1500mm) diameters, this
Hancor exclusive solution is 3rd party verified to meet 10.8 psi pressure and vacuum

testing requirements and EPA Phase Il Best Management Practices. Once again, Hancor

leads the way in offering a 60" corrugated HDPE verified watertight joining system.

The unique feature that sets this system apart from any other is a highly engineered -
integral bell-and-spigot system that utilizes expanding structural foam technology for

gasket support. This revolutionary coupling system maintains bell dimension after

pressurization providing uniform tolerances to ensure the highest consistent -
performance not found in the corrugated pipe industry. Hancor's multicomposite .

reinforced beli design is easily recognized by its blue product identification wrap.

5 YEAR WARRANTY

BLUE SEAL, Hancor's new highly engineered composite pipe joining system is

backed by an industry exclusive 5 year limited warranty.

Hancor Service: Hancor representatives and engineers are committed
to providing you with the answers to all your questions, including
specifications, installation, backfill recommendations and more.

Sl

Bury it and forget it.

SER

FEATURES

* Meets 10.8 psi water pressure and vacuum testing
requirements.

* Addresses EPA Phase Il Best Management Practices
for long-term service reliability.

« Lightweight, high strength compaosite system requires
less labor time for faster installations and reduced costs.

* Bell and gasket corrugation reinforcement provides
uniform support not found in the corrugated
polyethylene pipe industry.

* Fast bell-and-spigot joint assembly with unsurpassed
structural integrity.

» HDPE pipe provides superior resistance to prevent
rusting, deterioration or crumbling.

BENEFITS

* Provides a visible commitment to better water quality,
minimizing environmental impact.

* Prevents the contamination of soil and local waters

from harmiul substances such as sediment from

construction runoff, lawn care products or automobile

emissions.

Avoids possible joint infiltration of sands and fines

- resulting in sinkholes and differential settiement to

adjacent structures.

Reduces the risk of blockage caused by vegetation

infiltration into joints.

Reduces soil migration.

* Exclusive 5 year limited warranty for superior value.




BLUE SEAL™PIPE SPECIFICATIONS

Diameter: 12" - 60" (300 - 1500mm)

Length:

e 20' (6m) for 12" - 30" (300 - 750mm)
diameter pipe.

¢ 20.5' (6.24m) for 36" - 60" (900 - 1500mm)
diameter pipe.

Specifications: AASHTO M294, Type S and

AASHTO MPY, Type S.

Joint Performance: Watertight

Joining System: Bell-and-spigot

Gasket: Polyisoprene meeting ASTM F477

Fittings and Accessories: Hancor offers a full line

of fittings for all diameters of Hancor pipe.

SCOPE

This specification describes 12" - 60"
(300 - 1500mm) Hancor BLUE SEAL pipe
for use in gravity flow applications.

PIPE REQUIREMENTS

BLUE SEAL pipe shall have a smoaoth interior
and annular exterior corrugations.

e 12"- 48" (300 - 1200mm) shal! mest
AASHTO M284, Type S.

s 60" (1500mm) meets AASHTO MP7, Type S.

= Manning's “n” value for use in design shall be
no less than 0.010.

MATERIAL PROPERTIES

Pipe and fitting material shall be high-density
polyethylene meeting ASTM D3350 minimum
cell classification 335400C. The pipe material
shall be Hancor Resin 8™, which is a high stress
crack resistant material evaluated using the
single point notched constant tensile load
{SP-NCTL} test. Average SP-NCTL test specimens
must exceed 24 hrs. with no test resuft less
than 17 hrs. The closed cell structural foam
core must have a free rise density no less than

INNOVATIVE DRAINAGE AND

3 lbs/ft’ and compressive strength no less
than 20 tbs/in’.

JOINT PERFORMANCE

Pipe shall be joined with the BLUE SEAL" joint
meeting the requirements of AASHTO M294, or
AASHTO MP7. 12" - 60" (300 - 1500mm) shall
be watertight according to the requirements of
ASTM D3212. Gaskets shall be made of
polyisoprene, meeting the requirements of ASTM
F477 with the addition that the gaskets shall
not have any visible cracking when tested
according to ASTM D1149 after 72 hours
exposure in 50 PPHM ozone at 104" Fahrenheit.
Gaskets shall be installed by the pipe
manufacturer and covered with a removable
wrap to ensure the gasket is free from debris.
12" - 30" (300 - 750mm) bells shall include a
reinforcing rib at the flare OD to assure meeting
roundness tolerances and enhance proper joint
assembly. A joint lubricant availabte from the
manufacturer shali be used on the gasket and
bell during assembly, 24" - 60" (600 -
1500mm) diameters shall have a reinforced

bell-and-spiget, including a bell toierance device.

The bell tolerance device shall be installed by

the manufacturer and covered with a pratective
wrap. The gasket corrugation shall be reinforced
with a closed cell structurat foam core,

FITTINGS S
Fittings conform to AASHTO M294 or AASHTO

MP7. Fabricated fittings are welded at all
accessible interior and exteriorjunctions:

WATERTIGHT FIELD TEST
PERFORMANGE

To assure watertight field performance, - .
verification may be accomplished using ASTM F
1417 or ASTM C 969 test procedures.

Appropriate safety precautions must be used

when field testing any pipe material.

. . 2 15 18 24 3 3% 42 48 B8O
L RLRUN 500y  (375) (450) (BOOY (750) (SO0) (1050) (1200) (1500
- . Bl 102 it 216 T84’ 360 414 1480 550 613
Nl (3s1)  (450) (546) " (721) (014) " (1052) (1219) (1397) (1709) |
; 154 196 238 299 379 436 508 574 737
Rare 0., in. (mm) e (607) (759) (963) (1107) (1290) (1458) (1872)
- : 30° A0 Tagis 580 58 1B
Pitch, in. (mm) E (117) : (147; - (147) (_198} B
A"I‘;f°2‘bvf’teig:.“; 70 100 130 220 330 400 500 597 861
(k/g/sm'siaéi' (32) (46) (59) (100) (150) (182) (227) (260) (315)
) *Ona stick s 20' (6m) for 12°-30" (300-750mm) diameter pipe and 20.5' (6.24m) for 36™60" {900-L500mm) diameter pipe.

All sales of Hancor product are subject to 2 limited warranty and purchasers are solely responsibie for installation and
use of Hancor products and determining whether a product is suited far any specific needs. Please consult a full

copy of Hancor's Terms and Conditions for Saie for further details,

WHAancoe” .0\ give St. Findlay, OH 15840

WATER CONSERVATION SOLUTIONS

777?"3"00" )
7 l;nh;;lmy . Ilm;;'lrfii;;'-;;lﬂﬂﬂnl;
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Bury it and forget it.

SEny
INSTALLATION

installation should be in accordance with ASTM
D2321, with the exception that minimum cover
in trafficked areas for 12" - 48" (300 - 1200mm)
diameters is 1 ft. {0.3m), and for 60" {1500mm)
diameters, 1.5 ft. {0.5m}.

QUALITY ASSURANCE

All corrugated pelyethylene pipe meeting or
exceeding AASHTO M294 or MPT shall only be
provided by manufacturers tisted by the Plastic
Pipe Institute (PPI) as having met the
requirements of the PPl sponsored third-party
certification program. All AASHTO M294 and
MP7 pipe shall be clearly marked with a
certification program mark or logo representing
the supplied pipe is in compliance with all
applicable standards.

Direct Contact

Customer Service

888-FOR PIPE (367-7473)

Fax 888-FAX PIPE {329-7473) 24 hows a day
Application Engineering

For technical questions, call
800-2HANCOR (242-6267), ext. 809

Electronic Media

Web Site

Find market- and application-specific information and the
latest industry news at our On-Line Pipeline —
www.hancor.com

Hancor®. BLUE SEAL” and Resin 8" are registered trademarks of Hancor, Inc,

< 2002 Hancor, oc. 1900-266
#1121,0402
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HANCOR BLUE SEAL™ PIPE SPECIFICATIONS

Scope
This specification describes 12- through 60-inch (300 to 1500 mm) Hancor BLUE SEAL ™ pipe for use in gravity
flow applications.

Pipe Requirements

BLUE SEAL™ pipe shall have a smooth interior and annular exterior corrugations.
« 12- through 48-inch (300 to 1200 mm) shall meet AASHTO M294, Type.S.
¢ B0-inch (1500 mm) shall meet AASHTO MP 7, Type S.
« Manning's “n” value for use in design shall not be less than 0.010.

Joint Performance
Pipe shall be joined with the BLUE SEAL™ joint meeting the requirements of AASHTO M294, or AASHTO MP7.

12- through 60-inch (300 to 1500 mm) shall be watertight according to the requirements of ASTM D3212.
Gaskets shall be made of polyisoprene meeting the requirements of ASTM F477 with the addition that the
gaskets shall not have any visible cracking when tested according to ASTM D1149 after 72 hour exposure in 50
PPHM ozone at 104 JFahrenheit. Gaskets shali be installed by the pipe manufacturer and covered with a
removable wrap to ensure the gasket is free from debris. 12- through 30-inch (300 to 750 mm) bells shall include
a reinforcing rib at the flare O.D. to assure meeting roundness tolerances and enhance proper joint assembly. A
joint lubricant available from the manufacturer shall be used on the gasket and bell during assembily.

24- through 60-inch (600 to 1500 mm) diameters shall have a reinforced bell & spigot including a bell tolerance
device. The bell tolerance device shall be installed by the manufacture and covered with a protective wrap. The
gasket corrugation shall be reinforced with a closed cell structural foam core.

Watertight Field Test Performance
To assure watertight field performance verification may be accomplished using ASTM F 1417 or ASTM C 969 test
procedures. Appropriate safety precautions must be used when field testing any pipe material.

Fittings
Fittings shali conform to AASHTO M294 or AASHTO MP7. Fabricated fittings shall be welded at all accessible
interior and exterior junctions.

Material Properties

Pipe and fitting material shall be high-density polyethylene meeting ASTM D3350 minimum cell classification
335400C. The pipe material shall be Hancor Resin 8™, which is a slow crack resistant material evaluated using
the single point notched constant tensile load (SP-NCTL) test. Average SP-NCTL test specimens must exceed 24
hrs. with no test result less than 17 hrs. The closed cell structural foam core must have a free rise density no less
than 3 Ibs/f® and compressive strength no less than 20 Ibs/in’.

Quality Assurance

All corrugated polyethylene pipe meeting or exceeding AASTHO M294 or MP7 shall only be provided by
manufactures listed by the Plastics Pipe Institute (PPI) as having met the requirements of the PPI sponsored
third-party certification program. All AASHTO M294 and MP7 pipe shall be clearly marked with a certification
program mark or logo representing the supplied pipe is in compliance with all applicable standards.

Installation

Instaliation shall be in accordance with ASTM D2321, with the exception that minimum cover in trafficked areas
for 12- through 48-inch (300 to 1200 mm) diameters shall be 1 ft. (0.3 m) and for 60-inch (1500 mm) diameter, the
minimum cover shall be 1.5 ft. (0.5 m).

© Hancor, Inc., May, 2002
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1-0 SPECIFICATIONS
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Al sales of Hancor product are subject to a limited warranty and purchasers are solely responsible for
installation and use of Hancor products and determining whether a product is suited for any specific needs.
Please consult a full copy of Hancor's Terms and Conditions for Sale for further details.
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BLUE SEAL™ JOINT SYSTEM

(Joint configuration & availability subject to change without notice.)

Pipe Dimensions

Nominal Diameter, in {mm)
in 12 15 18 24 30 36 42 48 60
Pipe 1.D. (300} (375) (450) {600) {750) {900) {1050) (1200} (1500)
{mm)
in 14.2 17.7 21.5 28.4 356.0 414 48.0 55.0 67.3
Pipe 0.D. (mm) | (361) {450) (546) (721) _(914) _(1052) (1219) (1397) (1709)
in 15.4 19.6 23.9 29.9 37.9 43.6 50.8 57.4 73.7
Flare 0.0. {mm} (391} (498) (607) (759) (963) {1107) (1290) (1458) (1872)
: in 2.0 24 3.0 4.0 4.0 4.5 5.8 5.8 7.8
Pitch (51) (61) (78) (102) (102) (117) (147) (147) (198}
(mm)
Lb/20 ft. 70 100 130 220 330 400 500 597 861
stick (32) (46) (59) {100) (150) (182) 227 (260) (315)
Approx. Weight (Kg/ém
stick)

//‘\ CLOSED CELL
/(STRUCTURAL FaaM

/—\ ASTM F477 GASKET
/s
Q \ /Jf @ \ ASTM F477 GASKET

~FLARE 0D,
PIPE O.D.
§ ~ FLARE 0O.D. [
\"
A
r PIPE L.D. AT iT\
J i)
1 =

W/ JUJ——-—“- i\_b U

247-60" (600-1500mm>

127-187 <(300-450mm>

© Hancor, Inc., May, 2002
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HANCOR SURE-LOK® WT PIPE SPECIFICATIONS

Scope
This specification describes 4- through 8-inch (100 to 200 mm) Hancor Sure-Lok WT pipe for use in non-pressure
drainage applications.

Pipe Requirements

Sure-Lok WT pipe shall have a smooth interior and annular exterior corrugations.
e 4-to B-inch (100 to 200 mm) shall meet AASHTO M252, Type S.

+ Manning's “n” value for use in design shall not be less than 0.010.

Joint Performance

Pipe shall be joined with the Sure-Lok joint meeting the requirements of AASHTO M252. The joint shall be
watertight according to the laboratory requirements of ASTM D3212. Joints shall remain watertight when
subjected to a 1.5 degree axial misalignment.

Gaskets shall be made of polyisoprene meeting the requirements of ASTM F477 with the addition that the
gaskets shall not have any visible cracking when tested according to ASTM D1149 after 72 hour exposure in 50

PPHM ozone at 104° F (40° C).

Gaskets shall be installed by the pipe manufacturer and covered with a removable wrap to ensure the gasket is
free from debris. A joint lubricant supplied by the manufacturer shall be used on the gasket and bell during
assembly.

Fittings
4” — 8" (100 - 200 mm) fittings shall conform to AASHTO M252.

Material Properties
Pipe and fitting material shall be high density polyethylene meeting ASTM D3350 minimum cell classification
324420C for 4- through 8-inch (100 to 200 mm) diameters.

Installation
Installation shall be in accordance with ASTM D2321 with the exception that minimum cover in trafficked areas
shall be one-foot (0.3 m).

Pipe Dimensions

Nominal Pipe [.D. in 4 5 8
) (100 (150) (200)
Approx. Pipe 0.D. in 47 8.9 9.4
m) (119) (175) (239)
Approx. Pitch in 0.6 0.7 1.0
() (16) 19 (26)
Approx. Weight* Lb/20 ft
stick 10 20 30
(kg/6m ) ) (14)
stick)
Perforations All diameters available with or without perforations

*One stick is 20" (6m) for 4" — 8" (100 ~ 200 mm) diameter pipe.
*Check with sales representative for availability.

© Hancor, Inc., May, 2002
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f N-12 1B WT (

Page 1 of 2

THE MDET

NAME M

DRAITNRARGE
BYSTYTEWNSE

water-tight) Pipe

. N-12 1B WT's ceramic/polymer composite joint ¢
% HDPE's excellent abrasion and corrosion resista
} joint with excellent strength. The wide proprietar
ceramic/polymer composite is fused to the outsic
built-in belf, improving the joint's integrity and tol

With its integral buiit-in bell and factory-installed gasket, the pipe requires no extra ¢
other sealants to install. The joint meets or exceeds ASTM 3212 lab test and ASTM
field test, which helps fill an essential role in meeting the new, stricter Environmental

Agency guidelines.

N-12 1B WT pipe is so advanced in it's design, if's easy to install and easy to put you
for long term reliability.

 pFiares bel Spars tres corrigatinns
-4 tar manimam jnint pedormange :
: L 'f‘immg!mn!wm_.“ maar CompuEte adks -
nd dimensional cantrol -

Toporod spigathelps
L maiee Anstallmtion easy -

Applications: Storm Sewers
Sanitary Sewers
Retention/Detention
Roof Drainage
N-12 IBWT

Includes a pressure-tested coupler that provides watertight connections meeting a f
accordance with ASTM D3212.

ProLink WT PipeProduct information

Diameters Available: 4"-60"

Lengths Availabie: 3m

Joint Performance: Water-tight(D3212)
Joining System: } Integral Bell
Specifications: Product Note 3.107
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Re: Specification for Smooth Interior
Corrugated Polyethylene Pipe
Date: June 17,2002 .

This specification applies to high density polyethylene corrugated pipe with an integrally
formed smooth waterway. Nominal sizes for which this specification is acceptable are 100 —
1500 mm (4 - 60 inch) diameters. Sizes 100 — 1500 mm (4 - 80 inch) shall be either
AASHTO Type 'S' or Type 'D' as follows. Sizes 100 ~ 1500 mm (4 - 80 inch) designated as
AASHTO Type ‘S' (N-12) shall have a full circular cross-section, with an outer corrugated
pipe wall and an essentially smooth inner wall (waterway). Corrugations for Type 'S’ sizes
100 ~ 1500 mm (4 - 60 inch) shall be annular {(N-12). Sizes 1050 ~ 1500 mm (42 thru 60
inch) designated as AASHTO Type 'D' (N-12HC) shall consist of an essentially smooth
waterway braced circumferentially with circular ribs which are formed simultaneously with an
essentially smooth outer wall. The 1050 ~ 1500 mm (42 thru 60 inch) (N~12HC) sizes shall
conform to AASHTO Type 'D' (which describes dual wall pipe with a smooth waterway).

Pipe manufactured for this specification shall comply with the requirements for test methods,
dimensions and markings found in AASHTO Designations M252, M284 and MP7. Pipe and
fittings shall be made from virgin PE compounds which conform with the applicable current
edition of the AASHTO Material Specifications for cell classification as defined and described
in ASTM D3350.

The minimum parallel plate stiffness vaiues when tested in accordance with ASTM D2412
shall be as follows:

Diameter Pipe Stiffness (minimum) | Diameter Pipe Stifiness
(nominal) (nominal) {minimum)

100 mm (4") 340 kN/m? (50 pii) 600 mm (24%) 235 kN/m? (34 pii)
150 mm (6") 340 kN/m? (50 pii) 750 mm (30" 195 kN/m® (28 pii)
200 mm (8") 340 kN/m? (50 pif) 900 mm (36") 150 kN/m?® (22 pii)
250 mm (10") 340 kN/m? (50 pii) 1050 mm (42") | 140 kN/m? (20 pii)
300 mm (12") 345 kN/m? (50 pii) 1200 mm (48") | 125 kN/m? (18 pii)
375 mm (15" 290 kN/m? (42 pii) 1500 mm (60") | 95 kN/m? (14 pii)
450 mm (18") 275 kN/m? (40 pii)

The fittings shall not reduce or impair the overall integtity or function of the pipeline. Fitlings
may be either molded or fabricated. Common corrugated fittings include in-line joint fittings,
such as couplers and reducers, and branch or complimentary assembly fittings such as tees,
wyes and end caps. These fittings may be instalied by various methods such as snhap-on,
bell and spigot, bell — bell and wrap around coupiers. Couplers shall provide sufficient
longitudinal strength to preserve pipe alignment and prevent separation at the joints. Only
fittings supplied or recommended by the manusacturer shall be used. Where designated on
the plans or project specifications, an elasiomeric gasket meeting the requirements of ASTM
F477 shall be supplied.

instailation of the pipe specified above shall be in accordance with either AASHTO Section
30 or ASTM Recommended Practice D2321 as described slsewhere in these specifications
and as recommended by the manufacturer.
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